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(54) Abstract Title 
Cable Testing 



(57) Apparatus 3 for testing an electrosurgery cable 2 is connected between the cable and a conventional 
electrosurgery power supply 1. A first sensing node 42 has a connector 45 at one end connected to the active 
electrode 21 at the patient end 22 of the cable 2. A second sensing node 43 has an electrode 47 movable along 
the insulation 23 of the cable 2. The apparatus 3 measures current at the active electrode 21 in order to detect 
any damage to the cable conductor 24, and measures leakage current through the insulation 23 to detect 
damage to the insulation. 
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CABLE TESTING 

This invention relates to cable testing. 

The invention is more particularly concerned with ^paratus and methods for testing 
cables used with electrosurgeiy apparatus. 

Electrosurgery cables pass high jfrequency energy to a surgical site and must safely 
pass high currents and voltages* The cables are subject to wear during use and during 
sterilization. Damage to the insulation of the cable can lead to leakage of current causing 
possible danger to the user or patient, or it could cause incorrect operation of the 
electrosiu-geiy omit Similarly, damage to the conductors withm the cable may prevent 
correct power being delivered at the surgical site, it may also cause heating of the cable. 
Cables may be disposed of routinely after a number of uses, to reduce the risk of a damaged 
cable being used. This, however, can lead to waste if functioning cables are disposed of 
unnecessarily. Also, cables subjected to excessive wear may be used longer than is desirable. 

It is an object of the present invention to provide apparatus and a method by which 
cables can be tested. 

According to one aspect of the present invention there is provided apparatus for 
testing an electrosurgery cable used with a power supply unit by which a voltage is applied to 
the cable, the apparatus including a node for locating along the cable, means for detecting 



current flow from the node when the power supply unit applies a voltage to the cable, and 
means for indicating when current flow from the node is indicative of a fault in the cable. 

•n,e node may be adapted for comiection to a conductor at the patient end of the cable 
and the means for mdicating may be arranged to indicate when a reduction in current flow 
from the node is indicative of damage to the conductor. Alternatively, the node may be 
adapted for moving along insulation of cable and the means for indicating may indicate 
when current flowfiom the node is indicativeofbreakdown of the insulation. Ite node m 

be inihe form of a loop embracing the cable. Alternatively, the node may include a 
conductive pad sUdable along the cableorapair of wheels that can be run along the cabte^ 

such an arrangement, preferably, the node would have two pairs of wheels arranged at right 
angles to one another. Tlie apparatus preferably includes two nodes one of which is adapted 
for movmg along the insulation of the cable and the other of which is adapted for comiection 
to the conductor at the patient end ofthe cable. The cable is preferably com^ectedwiA 

output of the power supply via the apparatus, the ^jparatus also being w^^^ 
output of the power supply, 

According to another aspect of the present invention th«e is provided a system of an 
electrosurgery power supply unit and apparatus according to the above one a^ of the 
invention. 

According to a fiirther aspect of the present invention there is provided a method of 
testing electrosurgery cables used with a power supply unit, including t^ 



connection 



between an output of the power supply unit and one end of the cable, detecting 



current flow from a location along the cable when the power supply unit applies a voltage to 
the cable, and indicating vAion current flow from the location along the cable is indicative of 
a fault in the cable. 

The current flow may be detected by making a connection with a conductor of the 
cable towards its patient end, a fault being indicated if current is below a predetermined 
threshold. Alternatively, current flow may be detected by movii^ an electrode along 
insulation of the cable, a fault being indicated when current flow to the electrode is indicative 
of a breakdown of the insulation. Preferably, the method includes the steps of both making a 
connection to a conductor of the cable towards its patient end and moving an electrode along 
the cable to detect breakdown of its insulation. 

An electrosurgery system including apparatus and a method of detecting faults on a 
cable, in accordance with the (Hresent invention, will now be described, by way of example, 
with reference to the accompanymg drawing, in which: 

Figure 1 shows the system schraiatically; 

Figure 2 is a side elevation view of a modified electrode for the system; and 

Figure 3 is a transverse cross-section view of the modified electrode along line 
in-fflofFigureZ 



With reference first to Figure 1, the system includes a conventional electrosurgery 
power supply unit 1 , an electrosurgery cable 2 and cable testing apparatus indicated generally 
by the numeral 3. 

The electrosurgery unit 1 has active and plate output ports 10 and 12 respectively 
interconnected by cables 11 and 13 with inlet ports 30 and 38 on the testing apparatus 3. The 
testing apparatus 3 also has outiet ports 3 1. 32 and 33 connected respectively with the 
machine end 20 of the electrosurgery cable 2 and with two current sensmg nodes 42 and 43 
the operation of v^Wch wUl be described hiter. Within the housing 34 of the testing apparatus 
3, there is a direct connection 35 between the inlet port 30 and the first outlet port 31 so that 
power from the electrosurgery unit 1 is supplied via this connection to the machine end 20 of 
the cable 2. The apparatus 3 includes a current measuring unit 36 having three inputs 
connected to the ports 32. 33 and 38 and having an outlet connected to an indicator 37. 

The first sensing node 42 comprises a whe 44 connected at one end to the port 32 and 
having a connection 45 at its other end connected to the active electrode 21 at the patient end 
22 of the electrosurgery cable 2. The connection 45 differs according to the shape of the 
electrode 21, it may be a socket or a spring clip or the Uke. In this way, the first node 42 
interconnects tiie active electrode 21 at tiie patient end of tiie cable 2 with an mput of the 
curroit measuring unit 36. 



Hie second node 43 comprises a wire 46 connected at one end with the port 33 and at 
its opposite end with a curved loop electrode 47 embracing and movable along the outer 



insulation 23 of the cable 2. This connects via the port 33 with the second input of the current 
measuring unit 36. 

The cable testing apparatus 3 is used in two modes: the first is to test the continuity of 
tiie central, active conductor 24 in the cable 2; the second is to test the integrity of the cable's 
insulation 23. 

In the first mode, the electrosurgeiy unit 1 is tumed on and set to provide its 
maximum output current This current flows along the cable 2 via the connection 35 and 
along the first node 42 via the connection 45. If the conductor 24 of the cable 2 is intact, a 
large current flows along the full length of the cable to the electrode 21. This is passed along 
the node 42 and is detected by the current measuring unit 36^ which accordingly provides a 
first type of appropriate indication on the indicator 37 to show that the cable conductor 24 is 
intact. It will be appreciated that the indicator 37 could take various different forms and may 
be a visual or audible indicator. If the conductor 24 is broken or damaged, this will reduce 
current flow, which will be detected by the unit 36 and a fault indication provided on the 
indicator 37. 

In the second mode, the electrosurgery unit 1 is set to provide its mayitnnm output 
voltage, which appears between the conductor 24 in the cable 2 and the second node 43. The 
curved electrode 47 of the node 43 is passed along the length of the cable 2 in contact with 
its outer insulation 23. If the insulation 23 is intact, only a small leakage current flows 
through that part of the cable 2 between its machine end 20 and the location of the sensing 
electrode 47 and via the second node 43. In this case, the current measuring unit 36 provides 
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no output to the indicator 37, which accordingly provides a second type of indication to 
indicate that the insulation 23 is intact. If, however, the insulation 23 is damaged or faulty a 
large current flows and the indicator 37 provides the first type of indication, that is, of a 
problem. 

The entire testing apparatus 3 could be incorporated in a hand-held probe including 
the connection point 45 for the electrode 21 at the patient end 22 of the cable 2 and the 
electrode 47 for testing the msulation 23. The apparatus 3 is also preferably arranged to 
indicate if a cable cannot cany the maximum output current produced by the electrosurgery 
unit 

The insulation testing electrode could take other forms. For example, it could be 
conductive foam rubber pads clamped onto and slidable along the cable. Alternatively, as 
shown in Figures 2 and 3, the electrode could have two pairs of conductive wheels 147 and 
247 arranged at right angles. The two pairs of wheels 147 and 247 are spaced from one 
another a short distance along the cable 2 so that both can fiilly contact the cable and so that 
the entire circumference of the cable is contacted as the wheels are run along the cable. 

The present invention involves testing a cable at the maximum current and voltages 
produced by the actual electrosurgery unit with which it is to be used. This avoids stressing 
the cable by repeated testing to unnecessarily high voltages and currents. The invention 
enables cables to be tested reliably, thereby reducing the risk that a faulty cable will be used. 
It can also reduce wastage and costs by avoiding automatic precautionary disposal of cables 
after a set number of uses. 
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CLAIMS 

1 . Apparatus for testing an electrosurgery cable used with a power supply unit by which 
a voltage is applied to the cable, wherein the apparatus includes a node for locating 
along the cable, means for detecting cuirent flow from tfie node when the power 
supply unit applies a voltage to the cable, and means for indicating when current flow 
from the node is indicative of a fault in the cable. 

2. Apparatus according to Claun 1, "vdierein the node is adapted for connection to a 
conductor at the patient end of the cable, and wherein the means for indicating is 
arranged to indicate when a reduction in current flow from the node is indicative of 
damage to the conductor. 

3 . Apparatus according to Claim 1 , wherein the node is adapted for moving along 
insulation of the cable, and wherein the means for indicating is arranged to indicate 

. when current flow from the node is indicative of breakdown of the insulation. 

4. Apparatus according to Claim 3, wherein flie node is in the form of a loop embracing 
the cable. 



5. 



Apparatus according to Claim 3, wiierein the node includes a conductive pad slidable 
along the cable. 



Apparatus according to Claim 3. wherein the node has a pair of wheels that can be run 
along the cable. 

Apparatus according to Claim 6, wherein the node has two pairs of wheels arranged at 
right aisles to one another. 

Apparatus according to any one of the preceding claims mcluding two nodes, one of 
which is adapted for moving along the insulation of the cable and the other of which 
is adapted for connection to the conductor at the patient end of the cable. 

Apparatus according to any one of the preceding claims, wherein the cable is 
connected with an output of the power supply via the apparatus, and v^dn the 
apparatus is also connected with a plate output of the power siq)ply. 

Apparatus substantially as hereinbefore described with reference to the accompanymg 
drawing. 

A system of an electrosurgery power supply unit and apparatus according to any one 
of the preceding claims. 

A system substantially as hereinbefore described with reference to ihe accompanying 
drawing. 



A method of testing electrosurgery cables used with a power supply unit, including 
the steps of making a connection between an output of the power supply unit and one 
end of the cable, detecting current flow from a location along the cable when the 
power supply unit applies a voltage to the cable, and indicating when current flow 
from the location along the cable is indicative of a fault in flie cable. 

A method according to Claim 1 3, wherein cmrent flow is detected by making a 
connection with a conductor of the cable towards its patient end, and wherein a fault 
is indicated if current is below a predetermined threshold. 

A method according to Claim 13, vv^ierem current flow is detected by moving an 
electrode along the insulation of the cable, and wherein a fault is indicated when 
current flow to the electrode is indicative of a breakdown of the insulation. 

A method according to Claim 13 including the steps of both making a connection to a 
conductor of the cable towards its patient end and moving an electrode along the cable 
to detect breakdown of its insulation. 

A method substantially as hereinbefore described with reference to the accompanying 
drawing. 

Any novel and inventive feature or combination of features as hereinbefore described. 
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